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(57) Abstract: A parallel hardware-based multithreaded processor is described. The processor includes a general purpose processor 
mat coordinates system functions and a plurality of microengines that support multiple hardware threads. The processor also includes 
a memory control system that has a first memory controller that sorts memory references based on whether the memory references 
are directed to an even bank or an odd bank of memory and a second memory controller that optimizes memory references based 
upon whether the memory references are read references or write reference. 



WO 01/16782 A3 lllllHIIinillOllllllllllllIIIIllIII 



patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, (88) Date of publication of the international search report: 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 31 May 2001 

CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

For two-letter codes and other abbreviations, refer to the "Guid- 
Published: ance Ndtes on Codes and Abbreviations" appearing at the begin- 

— With international search report. ning of each regular issue of the PCT Gazette. 



Int .ional Application No 

PCT/US 00/22322 



A. CLASSIFICATION OF SUBJECT MATTER , . 

IPC 7 G06F15/78 G06F15/80 G06F9/38 



According to International Pateni Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification sysieriftollowed by classification symbols) 

IPC 7 G06F 



Documentation searched other than minimum documentation to Ihe extent lhat such documents are included in Ihe fields searched 



Electronic data base consulted during Ihe international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data, PAJ, INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category Q Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 97 38372 A (VIDEOLOGIC LTD) 

16 October 1997 (1997-10-16) 

page 7, line 1 -page 13, line 6; figure 1 

BYRD G T ET AL: "MULTITHREADED PROCESSOR 
ARCHITECTURES" 

IEEE SPECTRUM, IEEE INC. NEW YORK.US, 
vol. 32, no. 8, 

1 August 1995 (1995-08-01), pages 38-46, 
XP000524855 
ISSN: 0018-9235 
the whole document 

-/-- 



1-3,8,9, 
19 



1,19 



H 



Further documenls are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

'A' document defining the general state of the art which is not 

considered to be of particular relevance 
*E' earlier document but published on or after the international 

filing date 

•L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use. exhibition or 
other means 

•P* document published prior to the international filing date but 
later than the priority date claimed 



■T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X* document of particular relevance: the darned invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y' document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



22 February 2001 



Date of mailing of the international search report 



01/03/2001 



Name and mailing address of Ihe ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Michel, T 



Form PCT/1SA/210 (second sheet) (July 1992) 



Int." ional Application No 



PCT/US 00/22322 



C .(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Citation ol document, with indication.where appropriate, ot the relevant passages 


Relevant to claim No. 


A 


TREMBLAY M ET AL: "A three dimensional 
register file for superscalar processors" 
PROCEEDINGS OF THE ANNUAL HAWAII 
INTERNATIONAL CONFERENCE ON SYSTEM 
SCIENCES, XX, XX, 

vol. 1, 3 January 1995 (1995-01-03), pages 
191-201, XP002160572 
the whole document 


1,3-5 


A 


THISTLE M R ET AL: "A PROCESSOR 

ARCHITECTURE FOR HORIZON" 

ORLANDO, NOV. 14 - 18, 1988 .WASHINGTON , 

IEEE COMP. SOC. PRESS, US, 

vol. CONF. 1, 

14 November 1988 (1988-11-14), pages 

35-41, XP000042422 

ISBN: 0-8186-8923-4 

page 36, paragraphs 3.1,3.2 -page 37 


1,19 


A 


FILLO M ET AL: "THE M-MACHINE 
MULTICOMPUTER" 

ANN ARBOR, NOV. 29 - DEC. 1, 1995, LOS 
ALAMITOS, IEEE COMP. SOC. PRESS, US, 
vol. SYMP. 28, 

29 November 1995 (1995-11-29), pages 
146-156, XP000585356 
ISBN: 0-8186-7349-4 

page 148, right-hand column, line 1 -page 
149, right-hand column, line 13; figures 
1-3 


1,19 


A 


WO 94 15287 A (LAMOTHE CHRISTIAN ;CENTRE 
ELECTRON HORLOGER (CH); PEROTTO JEAN FEL) 
7 July 1994 (1994-07-07) 
page 3, line 25 -page 11, line 5; figure 1 


1,6,19 


A 


LITCH T ET AL: "STRONGARMING PORTABLE 
COMMUNICATIONS" 

IEEE MICRO, US, IEEE INC. NEW YORK, 

vol. 18, no. 2, 1 March 1998 (1998-03-01), 

pages 48-55, XP000751587 

ISSN: 0272-1732 

the whole document 





roan PCT/1SA/210 (ccruinuation ol secona sheet) (Juty 1992) 



Information on patent family members 



Int .tonal Application No 

PCT/US 00/22322 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 9738372 



16-10-1997 



WO 9415287 



07-07-1994 



GB 


2311882 A,B 


08- 


-10- 


•1997 


US 


5968167 A 


19- 


-10- 


•1999 


EP 


0891588 A 


20- 


-01- 


•1999 


JP 


2000509528 T 


25- 


-07- 


-2000 


AT 


188559 T 


15- 


-01- 


-2000 


CA 


2128393 A 


07- 


-07- 


-1994 


CN 


1089740 A,8 


20- 


-07- 


-1994 


DE 


69422448 D 


10- 


-02- 


-2000 


DK 


627100 T 


26- 


-06- 


-2000 


EP 


0627100 A 


07- 


-12- 


-1994 


JP 


7504058 T 


27- 


-04- 


-1995 


US 


5630130 A 


13-05- 


-1997 



C*~« OrTrt<5A/9in /rvaKwnt (amiK/ annft*! Uutv 19921 



